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Abstract of JP 2003324187 (A) 

PROBLEM TO BE SOLVED: To reduce the cell area 
of a magnetic memory device by eliminating the 
overlapping coverage of connecting wiring for a TMR 
element. ; SOLUTION: In this method for 
manufacturing a magnetic memory device equipped 
with a writing word line (first wiring) 11 and a bit line 
(second wiring) 12 crossing it in a stereoscopic 
orthogonal configuration with a TMR element 13 
interposed, a mask-shaped first mask 51 of the TMR 
element 13 is formed, and the TMR element 13 is 
formed with the first mask 51 as a mask, and a 
second mask 55 used for forming wiring for 
connecting the TMR element 13 to the wiring of a 
lower layer is formed so that at least a part of the 
second mask 55 can be overlapped with the first 
mask 51 to form the first mask 51 as one side mask 
of the wiring, and connecting wiring 16 for connecting 
the TMR element 13 and the wiring of the lower layer 
is formed by using the first and second masks 51 and 
55. ; COPYRIGHT: (C)2004,JPO 
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mmmcrMM] 

-t&Xgi:. 

ie hy*ivmsttmm=F&mtz Lxmrnm 1 ijsk 

friB b ^-rwatsuKaaf^ * RfcWE b ^*/b 
«s«aiaat?±ti»iE b y^vmsmmm^tn^^fm 

abasia*? *T«^i»(c«sKs-fr4 izvxvsm&e 

IBia^O-SffJjO ? fc 4 «, ± 3 . MlSffi 27X^ 

mzmnLxmrn b y^mmmmm^mizrmmi 
m izmm z-z&tztb commmm % mm- & us t £ ma 

[ If *iB 2 ] frlB b v *7WKJ««I8(HFF , « 
-/b£ 1 iB»fiD«Sv* 

wcssKsn^ t> <nx\ mm i en t mum 2 an t 

tit b V^/bSimffiffifPH 1 b iifmtfz t> C0X\ 

mimm^cox t° yimipm t>L< ismwc «t -> 
MiB b y^mmtmm^z ^nx'oh rmcommmz 

iz^mii b >^/b®mffiffiS^X^j££ftfc-?X:? 
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CJilT. TMR (Tunnel Magneto Resistance) M 
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m^mm^coimm^Rizb^w znzmm-h 

[ 0 0 0 3 ] MMi. tl«jM^b7/^, t-A'- 

t*7b7-? a, ± o mm § nfc«^T 
Lx£-t£-mmz%-ox%x\ / ->&<, 

[ 0 0 0 4 ] $ fc, ftj£«^a^(i^S^0if$7-a -y 

^ ?tx9y>M \f$Mz lx. x'%n&mr>mmmjj%w 

t£ob latf § ^ S3!* y b 7— ? .X * U fc 
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<~tz\btfx£&» ttz. wmzMi&bmmizmmx' 

=b»%e^< y wfnrififcto-c < ■§> . 

[00 0 5] ^bW^tt^^E 'J t LTti. 

3£i$1l#:£fflV-tf>FRAM (Ferr 
o electric Random Access Memory) ZzbifitibVf £>tl 

RAMttj^Tti, m^mtmm^i o i2 ~i 0 1 * 
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[00 06] ifL^^XjSSr^^^^W^tt^^y t 
UT?±SSfl"C^|,<?3^\ MR AM (Magnetic Random 
Access Memory ) b X Iftl&MM* * 'J "C* 4 . 
MRAM{iJ.M.Daughton, "Thin Solid Films" Vol.216 
(1992) , p. 162-168fffi^§ ixT V ^ AM R (Ani sotropic 

Magneto Resistive) $JS^D.D. Tang et al . , "IEDMTec 
hnical Digest" (1997) , p. 995-997T"ffi "nSixT l^G 
MR (Giant Magneto ResistanceJ^S^ffi^^XfWs 

ivy^miz Lfzi> oyxfo -> tz „ fl^tij-b 
x&sfih~>tz, 

[00 07 ] -JTMR (Tunnel Magneto Resistanc 
e) S&^iR.Meservey et al., "Pysics Reports" Vol.2 
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38(1994) ,p.214-217Tf8SS*tT^5 «t 3 fcaHKSMS* 
#^ST"1%~ 2%Li}^i}^tzifi. E^T.Miyazaki e 
t al., "J. Magnetism & Magnetic Material" Vol. 139(1 
995) , L231T'fgSS^T V ^ j; 3 ('ffifit^ft;* 2 0 %j& 
<%hflhXdlZ^:^^ TMRiMf-^^MRAMC 

[0 0 08] MRAMd mm^UThhtz^mmm. 

t i o o m h z -ciw^ri&c** i t 

R. Scheuerlein et al . , "ISSCC Digest of Technic 
al Papers" (Feb. 2000), p. 12&-129T*ftS tiX \,*&. 
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nmmmb ^mm-thwmmcomm^m^>t^z^ 

[0 0 10] m3(0 ( 1 ) CStiot, H^fiLSr^ 

UE^m l h 5 y ^ ? a m 1 nmm4 1 

*U icoSllffi^M4 lt^ajLh^yyX^StS! 
Jf ( H^-ti-T ) (cSSKS*t*fft uy^?b3l *pffM 

5.isi3y^^h3i KSUM-fcis i?yf^ 

•y F32 ^ffMSiX. & 3 BE 2 ffi£S§|4 2 # 
ffM$ ttt . i CDgfl 2 ffi^M4 2 «HM<±^WiS 
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US, Z&lzP- s i Nfl&&» vj*:?Ji (@KHt 
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1 CtiJIK»HBa«»Sii* , 7- Fllli.Il^y 
r-f H3 2&ffiR3*i£$2 2V?? b3 3H 

i 2 5 >"r -f V ^ -y K 3 4 fc jWBfft 3 itX ^ £ . 
^LTffi»M4 3 l^iiMcti. #^S» 1 7— K«l 1 
tS27Vf^ y^-y H 3 4 fc^JtfflS^TV^. tt 

«K4 3 i±t=ii, •ss&^v-kki i zmymm 

4 3 2i>', ffi^T/l-S-^ASr 5 0 nmCOJP^fcit^L 
•OB&ftSfVtH*. i^iaccLT, «H*IK4 3 1 £8i 
&SJK4 3 2i:T"IS3ffiM4 3*%M§ixTUS„ 127 
>"T -f V^VS-y H 3 4±«$fiSJl4 3 2 £(±, Ztlfrt> 

[0012] ±fB7V T*->V4 3 3 £#tf±fEffl l&7> 
I3gii4 3±C PVD (Physical Vapor Deposit 
ion) StAot, A»J7I (H^-f) , KSSGSttfr 
1131, 9ftttttftft>&&£aHba£IR 13 2, ty^ 
13 3. 3J«ttfta&»fe*4ffi* 8 134. ^-r 
v 7113 5 £TJHJ: DJiKXffM-TS . 
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71j; l 9tAX=0. 07wm-0. 1 /J.mjz%<LX 
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[f&WB&LJ: 0 t-TSPS] lSfiR*?-t 1 TMR 
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;H/-i T^b£El6fcSrr . 

[0019] 06 ± o -fe/l-f -f XliTMR* 
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£Tli1IMMW4fcAfc, •§&^ 1 7-biU 1. 

Sttl 6. TMRff 1 3. b'-y «12 ( 2^^f 
[00 20] TMRfg^^ffMJiTMRfg^-l 3W~i 

;Mx4 . i^#<7)x > y f- y^u&mx. -v -f- yfmtfxzm 

■y^y^'-7X^i;^rS-7X^^N°^->-7 
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'14) t~ 4 mWfi*± %\^tzth, TMRifl 3tc>pft 
TS«EKS^ffM-rS^*»VXiyy^-V7 2ti, V 

x^^h j t-nx. ^-m^yv^mi^mLx. tmr* 

[002 1 ] i^fel, -fezHM XjW** < & DIMf K 

^a=5rv ■> t \ ism&h ~> tz o ifrian 6frt>wz> 
jWriafc, b'-y H*i 2<aKS05ri*!fc:AX, t'7 M 
l 2 i-5 fcMft§*vt^4»&&» 

Fit 1 1 «Eifcfr|ft|fcA x x 2 rt*W--fe/i'Tfife& t :*:£ 
<&4<ri:#4b&>4. *iT4«fiBgTIi, TMRff 1 

3 tcM tT«Mffi*l 1 6 *m$zthtzto<rr?x9t*9— 

[0022] 
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8W/C3r* t> (OTSSSSSt 1 E»t b 
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>mm&&m^zTmmmizmm^&fz#>vmim 
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*juwsmmm?*Tm<vwMizmMz&&fzfo<?>mn 

[0024] ±f&GSM^ omm.(om^mxn. mm 

zcoh y*)vmmkffim=F*mmhVgi<v-?x<7mKt 
i-?x7 mm znx^x. mi-?x? t>mwmi 

H«-4ffillJ^x - y i- y ?'~?x 9 1 «r 4 i o , $27X 
^«-gE^mivx^tcS^^4 iotcLT^2-7 
X91tmmZ>ht&i. m2~?X-7(WX7cr><&h J £'t 

fn.zi.-ox. b y*^asusifl*T±tf>fls 1-rx^ mm 
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lEis t nmtzmkz ti. MKffi 2 wm t mmwzmm 
$ ttfc tot, mibh i sen fc friEm 2 gefi 1 0^11 

«t b y^/l^i^if * KOttttrc i(W,*Cfl6fiS#iS b > 

*juwimim : ?t*ffiz-tzi>cox\ mimm^cox 

4; i: SHffl tTWfg^ia'»i-47b»5ltt^^^ 'J 

b y^;watsoairamio--*B4 . Mia b 
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«T"$>4. 
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[0026] ±mm.%* =e y SBTtt . b y *>vM.n& 

SiiK. ffi*l£ffMt-£i?tBj£§fi.g>vx?(4, 
< 1 1 i o fc«1titfi v , ffM L 4 3 i: 

i-ftia6«o b y*>mmmm^m<7)m^Ti*&hit£ 

ft. ■fe;l'ffil«*IB/|^4ii:3&fnrilfc4«. £0>&*rfr 
[0027] 

mizmz—mbcoBrnz. mi a xvm 2 cowmumfi 
mm^zx^xmrn-r^. 

[OO28]01<O(1) CStJ;5t, Effrt4L&^ 
(ffiW) tc«SKSiL*H!f 1 ay^^ N3 1 £ffM"f 

s. s&tzsiittiEiu i±cc tyxn 5. mi n 

»fiEU **lA>*«-3»2liSWfi4 2*JBjW4. £ 

cr>m2mmm4 2t4. Mxifr^x-eTEos (r-r-^ 

Xh^ixix^y) -CVDSCi-ot, P-TEOSI 
£ffl;L{f 1 0 0 n m£0JJ$ fcJRfc L , ^TfflMtr^ 
XVCVD (Chemical Vapor Deposition ) St i D H 
0 0 nm^lf^fcffML, 7° 
7XvTEOS-CVDffiCJ:ot, P-TEOSIS- 
i*U(4 1 2 0 0 n mtf5ffS(CJKW6 <> ^fiL 
J8«gt4^T, IH2ffi*ftj«4 2£fflJ», TfflfcU 

±tfl?IJX.«f 7 0 0 nmCr>m£cvM2mnm4 2£ 

Jg-f. J^tr^XvcvDati-^t, p-siNJK 

[0029]»(;, yy/?7^ Sffi U7 i-yrtm 
tfcfflwc, ^xii5, mi yy^y H3 

«V vf ?X 7 JH ±fcK5 3 #6»«|c?)T* t & S *ftSJSI 4 3 
l^flttS. ;«SH4 3 1Cii, P-TEOSJK 
5 0 0 nm*Off3(Cj08tLfci>0)£ffl^4. & 

mtmemzsLx-v-m (mien > nsm-r*. 

fcfcfcfc, K515>'r^ ^'^-y H 3 2 tSSKSflSSS 
2iy-9? V 3 3ioJ;t/IS2 7>'f : > >?'V^y K3 4£ 

r- 3 3 tI27>f'f y^^-y K 3 4 (4lilTcO 4 3 fc 



y(Ti) KSrl 0 nm£0J¥§ (CffMU S^?> 
(TiN)K30nm(?)J|?(;fML, S^tT^S 
-*>A -0.5 %M-&&$: 7 0 0 n m^Jp§ fcJfMl LT 

3 1 ±co£*iJ^±fB^aJi£|5&i f 4 d £ 1= 4 4 . 
[00 30] iJCt, ? U y^ciot, te«M4 
3 l±fcr±IB»#ii* , 7— Hitftl 1 £5-5168114 3 2 
Sr, MitfRfKTA'S -^£5 0 nmOJSStJftStL 
TMtJ. i^iattT, ffiS)P43 1 tlfi»)K4 

3 2 tm3ffiisM4 3*^jfi$*i.4. ±.mm 

IWt^ 'Jnx 'J a ym t i 0 ff«t^ £ 1 1 
[00 3 1 ] act. U Sftxyfy/'gi 

Tte>»ffi4 3 2<7)x.y^y^^^iv i2,yf-( y^' 

^"•y H3 4±CD*fiRK4 3 2t. itl-^^ffM$tll>T 
MR«^tlg2 7>'7 ; ^ >-^\°.y Ft^SM^rEISfiM 
?L4 3 3*Jgj«^-4. 
[00 32 ] P VD (Physical Vapor Deposit 

ion) ffitiits ±IBt«L4 3 3^^IS3^jgi 

4 3±c, a'ijti (eh^t) » msmmkmi 3 

1 . 9ftflffiflc»>i9iQ:£aHI^V 132, b y*;WfiB 
1133, 3fiffitt«sj5^ 5 3:Sie«JB 13 4. 3^ 'y7°Ji 
13 5JT1J: OJl^^-T-S . 

[0033] ±ib^'u TJBt(4. flaji.tr, mtf-^y. 
[0034] iMmmbVLfam 1 3 1 1«4, ^j^ir. & 

• ~?ytfy&&^ -.y^rju ■ -?y#y-£i£^ &&~?y*f 
>-&±, <i Uix'-7A ■ 7y#y^#, • 
v-gr^, 3/S;ixhffittt3 J;t>'- -y ->-)Um^tmcOo *>c?) 
l8*ffl^S. icOR3Sattfr«l 3 1«, TMRff 
1 3 t fi^JWf^Six^X-^ yfy;lfJ:«tffl 

T. *Mt<7)7TMT-(4. K5fimtt#:/i 13UTMRi 
[00 3 5 ] ±IS^tilIS« 1 3 2 (Cii, Wfitf, - -y 

^;tx, i^i> L<{43/svi-h. ifcji^y^u, 

SBStt*frfflv^ft. Z.<Z>WHffiB£M 1 3 2 {4, 
1131 tt$^^«®t?FM^ttT^T. ^CH5eB1 
3 2 i:R«HI«tt«S 1 3 1 fc<9Srac=«<£»iffi£ftffi 
tioT. «BfftJS©Bi 3 2 {4. Miv-jsrHatfMatsiR^r 

ttftin l fc^^aMS^fci^TfiMli^ft^e-y 

7"(pinning)SiX^ 0 

[00 36] ^ri3. iESWttajSB 1 3 2(4, 



!(6) 003-324187 (P2003-324187A) 



Mb* immm i ?zm& btxh^w z. omm5gj» 

13 2(1 3JB1JU:^3S«M±***, *«M*SEX/C 
i.(i\ ;l-f-^A. M % 7nA, 

[ o o 3 7 ] ±u h y^i-m&m i 3 3 1±. jjeewi 

1 3 4 i: JJEBMEH^Ji 1 3 2 &<?fitifttt8r£-£gj& fc 
fc#>, MS?(4J¥ § 0 . 5 n m— 5 n m <7ymtT)V 5 - 

'Jay, KHfcaMfcTA'S-^A, IWfcSflr? , 7'*S"^ 
kL<(4gHLS-fcyyny£fflvvck4v\ ±f2Lfc4 
■5 K h ^/HSSJi 1 3 3<7>ffiU¥J4, 0. 5nra-5n 
rat^CSldftft. ALD (Atomic Layer Depositio 

n) ffiti"33K(W-4. fcU<(4^t v ^u^fc:j:o 
[0038] _tRK«JB l 3 4 fcli, Mxlf, - 

; ho? < t h 2 wfrk & s ^tnek^gnK 

ttM*fflV*4 . 1 3 4 li^fflfflaBfttC 4 -5 

TSg^7)^l*OTJi7)MEi®i 1 3 2 tc*f LT . ¥tr 

[0 0 3 9] ±=B^>yTJ!l 3 5(4. TMR^tS'J 
OTMR^fcSrfiSHi-fSiEISfc^ffiSifelfcB&ih, 
ffifitffiSfc J: tfEOT 1 3 4 v^a ttBfi£* 

[0040] WiHTCVDffitioT, ±£* 

5 i l £M£Jf:?y?/]^L<(4S^y^£M;t(4 
5 o nmcomztztmLzmm-th* <x^x\ mmx 
/■S'yfVyflzi-oX. x>yf-y^77?B5 l 2 1 1 

T75X7CVD BHfcJBI il<(i75X7CVD 

izfyfxf-y. wi\L?y7xf-y<7)£o?j;mmwxh 
[0041] mz^ m i <r> ( 2 ) fcjj^-i a y v ^ 

97^JS»kx«yf-y^(m if SJStt >f * yx -y ^ y 
^JSWfctciO. 7;fM/yXb (H^r-T) 2:77 
7(cLT. TMRf^ 1 3 >mi~?X?*B$L-thtz!h 

crmmm (xyfym^is 1 2~R3*att**i 

3 1 ) £x«/f-y?' (RjEtt>f tyx 7 fy/) L, & 
•f-x.yf-y^'v^^jis i 2^x 7 fy/L, 
M5 1 lSrx-yf-y^Jaxfr, SS1777 5 1 

[0042] S&fcr^-v-yTJgl 3 5^X-7^->-^'t- 



4. jJE^^bt'^htiiftsr*. "ttxm 

17X^51^X7 f - y 7"77 ?izLX. CiEttJf 
1 3 4 -HSlffcfilSEJB 1 3 2 <7)8UBK-CT MR#f 13 2: 

<r<7>x>y^y7'T14. WiJ4Ny^i4&MW 
13 3 ft>&K9JH8tttMI 13 1 tx ■•/ f-y^if* 

*> 5 4 3 tutoSSRse-r* . i i x\i .-mthxhy 
*)v$m.m 1 3 3<7)W£X'm&t ut. ivfvw 

( C 1 ) ££(4JISPt (Br) t^^Aqyy 
#7 C«^trc 1 2 . BC l a . HBrf] & L<(i— 

RfcftS (co) trvtxr (nh 8 ) ^^jnLfc^ 

[0043] =2ri3. 7tM/y'Xh«iill ivfy 
m^|5 1 2SrJnXL?tf^ tL<(iHl7X^5 

TJIl 3 5 2-X-y^-y^-f-Sl^t. 117775 lc?)X 
7f77'777 5 1 2^X.y^y^§il|, 0 i^OiatC 

h y ^-;Hfe»JB l 3 3 JilB'fiJB 13 4 {zmhtiX ^cr> 

x, vy^ivtmmi 3 3Rmcommmmim\tzti 
x v y*)Hmm 1 3 3 < jBjaufft* c t im±z 

[0044] iJCt, ±IETMR»^ 1 3£«3ttJB£, 

Htcjftst-rs. 4fe{i^vt v ^y y7i,zz.~>xm\tT)V 
$-?7Amz<mt,zm.mLtim. ^commm*^-*^ 

>y LtTMR^-f 1 3 tf5Mfflfc»LT^>f H^*— ^ 

[ 0 0 4 5 ] <Ktvt\ HI «50 ( 3 ) K^J; d TM 
R*^ 13tS2 5>f> y W -y K 3 4 b *Wlfct& 

tz^<7Mmm£&^&tzwzm^&m2 -?x7 5 5 

4W6£.£r>ri'5/AhTyBj&ZtL* TMR#R^-1 3 # 

SMK««-ffi««x .yfy/77? WWitJ 

277? 5 5<7)^< t SPSrTMRfg-? 1 3±(?3|g 
17775 1 tSia^-arS 4 o icffM-tS . -e^HI, 
IP 2 77 ? 5 5 W-ftLX ?FMStL. S177751W- 
SB*«mLTfcHLSx(4*l^<, 11277^55 
4 0 m 1 77 7 5 1 ^^fcS^T 1 4 V H®T" 
(4, IS1777 5 l(7>-gp^ffitfcJLTV^m^^L 

[0046] ^<7)f^, H2777 5 5 tlgl 777 5 1 

t^fflv^x-y^yT*' (CT^.(fKJEEffi>f^yx-y^y 

y) atRfciij, TMRtfi 3 ts^^y^v y7'7\° 

7 K 3 4 t ^tg^-T^^^OtSMS*! 16*, 

44«itr^i«tt*« 1 3 1 bmmum 1 3 2 uz 

HI 6 £#j^4fcft<?M««iR3HKttfMI 13U 
BMtHSBl 3 2fc*4. 

[ 0 0 4 7 ] 5rfc, 1611 M5S«ttft:Ji 1 3 
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Btmm&fcM 1 3 1 coTtftt. WifcT/kr-^A, 
*L 7t?A. «fT»jRS*i.ftASlJi(HSrirf)* 
ffMLTfc^T. ^#«f fcMSiilttflsJIl 3 1 . *> 
L< ti«M5gJB 1 3 2 *-r"t>-irfeT»«Jlt LT88H 
Wl6^LttJ;ti t _tiBlg2-?x75 
5£Kto^vXF^*^fc±oTI&*-r&. Zcok 

TMRIfl 3{4lfll 5 lfeit^fiiRKl?-^ 
K >7 * ~)V 5 3 fc J; o TS^^XT I^S COT. l/y^« 

m 1 3 3±r^fi®ffi*K^'K^§nT b y^jvmm 

1 3 3 *'1<M^^ i 1 jW»jh§#t* . 

[0 048] H2^ (4) H3$g 

8M4 3±^. TMR*f i 3, mmmmi emzm 

■5Sf4«IKH4 4tJBJSrr4. ;^4«4 4(J, 
«i(fCVDi£iL<l4PVDffifc: 1 t-5 , C, iS-fti-U^ 
Vfc L <{±K-ftT;P5- T >A^T"Mx{S"2 0 0nm«f 

«H«4 4*iii* J FfflflaSlf*U"C. TMRlf 13±« 

5 i«x-yf->-^x^ji5 1 2 cmriEiai (2) 
^i&*lt. mnms i linf^JKU-rsiat 

tw. «£trcF 4 . sf 5 -t-M^wsfcfcL-ctJ: 

[0049] 4fc, Mi5aiiig§^Tii#JRii (Mitr, st 

17>T^ >7'Vn° >y h" 3 2 t PIS. 3?2 5 >-T : 4 
■yh'34t|S|«) fcttttfSSSefl. (BiSW m 

[00 50] Jfcfc, 12«(5) fcjjr$-J: 3 fc, — «tW 
Stt) 1 2i3j;t^JSffllHlSScoffi^ (SR^-f ) , #>-t 

« 1 2 n y***wasfiaep 1 3 1 ratt&sMK 
u **o h y^ivmmmmT 1 3 tiat lt±ie«$ 

t&w— H«ft 1 1 1 Tt*WtC3cH-rs i 3 tffM^ix 

^ -y F % £ M □ L TEB5u< * U ^ x; \Tn -te X £ 

[00 5 1 ] ±EK»!HtfeSt(t^»K)ll'CKBBtfeJ: 3 

±faHl7X75 114. ftfc^jRSaStyMRl 
2tTMRif 1 3tSrffiM^3^^^ MCffll^S-I 
JJHISl 7X? 5 1 £RftjRt> L< 
{4MfbdT-ffML. IS4ieSIK4 4«-ah LTfflwr 



k«fcv>. itftfft^ttt, t'-y MSI 2&TMRff 1 3 
EKl 6JMUciC$l7X^5 l*K**tTt>i 

V>. i^fclt ±£gS*>WBBJ: 1 5fcTMR3lH t l 
3 £ h* >y F |R 1 2 £f#}££ ^ftSs^ffM-f" S^t^ 

[00 52 ] ±IE»jt^ffiT14. fiiiffiiS 1 6 & ffMt 

s^tc. TMRf^ i 3cr>mmi l zizmi~?z.75 itpm 
fiS^tt, 4/iTMR*f 1 3commzii$mm-y-j 

*—)V5 3 iX „ Wit'T MR*f 13(i 

ti-)T, TMRff- 1 3±OH 1 7X? 5 1 ^H^H 
EiJ LT i)X >y ^y^(4Sg 1 7X7 TW±$fl, ^tll^± 
imt^W <ICD$S*. ffignlBMl bCOTMRm^-l 3 

sMfsWiv -fe/HM X*»/hi-4 £ 1 3&fsr«fc 

[00 53 ] ±IEHSfeO»SST'i4. TMRffl 

3 WWHfclftliKtM H >7 IV 5 3 *JBjS g 

efi^wcssBEiaK 1 6 ^Mt h t v ^ a mra. ffi 
ci<?)*e»jisif>f h^^-;i-5 3(4. ^cDmcommmt^: 

§S4ill4 4^«tSI(:. TMRffl 3<7)#J| 

hh. TMRff 1 3cDd*>, hy^Hjgill 3 3c0 
±TtcffM§nT^45fimtt*^^^4MH5gS 1 3 
2fcJ;rj ; l£1Sjil 34A^tLT. 0. 5nm— 5 nm 

h y^ivmmm 1 3 3 <?Dfwi±awwfc; t^»-rs ; t 

{4*v\ 

[00 54] ±ta^M^^ Ui6!lw«K5FJ£fc:J:*Ur, 
H2« { 5 ) t^Lfcia^^HBcoSWU^USatl 
tfmtftZtiZ. ;<7)«^t'Jilit(i, 1>^;« 

msii:*^ 1 3 sr-en i 0 ^Ti«ii», mtmm 

&Lh7y=Jx?coffoWm (El^-ti-f 1 ) Jcftl, S2n 
y-97 131. 3 3. HI . S2 7yf^/'^'^ F3 

ill 6 {4. ^C0TMR*f 1 3«jffl5*»TMR3IFPl 3 
tlBlff^t. ^OTMRifl 3l«?fltSl7 

X7 5 i<ojptt*ie9Lfc««t:jg«§#iT^4. 

VX7 5 5J4. TMRIgfl 3±^ffMSil^Hl VX 

751 mnnz>yt£< t i-s^s ± -5 tc^-ttufiv^ 

-tCC^rSo gggffiMl 6c30TMRHf 1 3 
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[00 5 5] 

jaw * mm* ?mwb%&mi~?x? ^mmmm^- 

SfMsOi y f - y v x 9 b 4 ± 3 , £S 2 v x ? so- 
SBfcgS 1 vx ? fcSfc^-fr -s i. 5 £ LTIS2 -7X 9 £ 

x , h v*;«MffiKig?-±«is i vx 9 mmmm t 
ism, s^iano h y*/waEsaafijt?fflw«t±v^*»»9> 

i b ft-*Iffilz%&cr>X\ 4-t T£A±.lzmMM 
t 0 0 5 6 ] *^BJf<7)^^ ^ y SKttiftff, h y* 
fcft fcffli^ ^ix-S. B!«Kco h y *;HSKiti&fitX?Hffffi 

mmi L ±t,zBj&zixtzvx?mvi*m^Lfzm%i l zB 



[02] *»bbw»»^ * u larowssisfcifli s -m 
mmm^mm-t^mmjLwmmxhh . 

[H3] fl!*<?5«^*Ui«<^Kt^*KBff^4« 
[04] fl!*»«^*U^<0«e*ffitMBB^4» 
[05] vx^y^-y^^ltmSrlMB)!-r-i>»{BSffi 
[06] TMR^fc^4«gRiSllW>#fc*sS?»*K 

w&wr^h0-c#>&. 
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[02] 



[04] 



51(511) 13 




13 m\ 



7 22ZZZZh> 




!( 9 ) 003-324187 ( P 2 0 0 3-3 24 1 8 7 A) 



[HI] 



i3T &mat*mm 
132 mtm&n 




n #^^-7- m came*) 32 3i 

51 7^? 




32 



[1) 

15 




11 3& 3i 33 4? 




16 



55 S277^ 



13 


</x/// 






v/v C H \ < v" V vX V vv vs. <j y S /L\\\' 















\ \ \ \ s \ \k//.K 




